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CHARACTERIZING	THE	PROBLEM	OF	DISCARDS
• It	is	difficult	to	estimate	with	accuracy the	
amount	of	discards	in	fisheries	for	different	
reasons.	
• Even	with	important	sampling	effort,	it	is	
not	always	possible	to	obtain	accurate	
estimates	of	regulated	species	discards.	
• Due	to	the	reasons	that	lead	to	discarding	
themselves:	
• changing	quotas,	
• time-varying	availability	of	fish,	
• market	conditions,	
• weather	conditions	that	can	constrain	
sorting	time,
• etc.
• Obtaining	accurate	figures	not	essential	
• Preferable	to	proceed	along	a	risk	/	impact	
analysis.
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CHARACTERIZING	THE	PROBLEM	OF	DISCARDS
PS-SPF-22
Multi-Actor	approach	process
• The	project	follows	a	Multi-Actor	approach,	
involving	all	relevant	stakeholders	in	pilot	
study	areas	in	the	analysis	of	the	discards	
problem	and	seeking	technological	
solutions.
• We	aim	at	relatively	simple,	efficient	and	
low	cost	solutions	that	do	not	require	an	
engineer	on	board	to	operate.	
Multi-Actor	approach	process
Presentation	MINOUW	to	
local	fisheries	DG
Presentation	MINOUW	to	
Fishers	Organizations
Presentation	MINOUW	to	
pilot	study	harbour
Meetings	with	
stakeholders
·
·
·
COLLECTIVE	
ENQUIRE	
PROCESS
Local scientists 
prepare field 
interventions  8 
3.2. Implementation plan 
   
Jan Feb Mar  Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr
2016 1 2 3 4 5 6 7 8 9 10 11 12 2017 1 2 3 4
Catalan Bottom Trawling
Regular monitoring on board
Lights for fisheries Norw. Lobster
Gear modifications for red shrimp
Deep Vision field test
Sicilian Bottom Trawling
Grid field experiments
Tuscan Bottom Trawling/lights 1.6 1.6
On board observation/field test 1.8 1.8
Regular fishermen  visits
Adriatic Pelagic trawling
Partecipation in public consultancy 
Algarve Purse seiners
Improving pre-catch identification
Enhancing Survuival rates/slipping texts
Survival assessment 2  slipping methods
Meeting with stakeholders
N Aegean Purse seiners
Update discrd rates
Identification causes low discard rates
Balearic Boat Seines
Monthly stakehloders meetings
Regular monitoring on board
Biological studies
Revision multiannual plan
Catalan Trammel Nets
Regular Monitoring on board
Lights for fisheries targeting invertebrates
Selvedge test
Tuscan Trammel Nets
Selvedge field test 
Longline SWO Aegena Sea
Circle hooks field test
3.6 3.6
1.5 1.5
3.3 3.3
2.1 2.1
3.5 3.5
2.2 2.2
3.4
1.4 1.4
3.4
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technologists evaluate 
results of enquiry process
+
A. Ligas, CIBM
Technological solutions
1.	Avoidance
2.	Net	body
3.	End
• Set	nets,	although	selective	gears,	in	some	
periods	of	the	year	and	on	certain	types	of	
bottoms,	can	produce	amounts	of	discard	and	a	
non-negligible	impact	both	on	the	exploited	
resources	and	on	benthic	communities.	
• This	is	important	when	you	consider:
o The	large	fleet	in	the	EU	deploying	set	nets	
(tens	of	000s	of	small	scale	f.	vessels)	
o Their	intensive	use	in	the	coastal	area
• Large	amounts	of	UWC	are	also	an	important	
limiting	factor	in	the	fishery;	it	involves	
considerable	time	spent	on	cleaning	and	
maintenance	of	the	gears	and	shortens	the	
lifetime	of	fishing	gear.
• Discards	of	Mediterranean	Regulation	Annex	3
species are	estimated	at	8%	or	less	in	most	set	net	
fisheries;	with	notable	exceptions:
• specific	metier	targeting	cuttlefish	in	the	
Adriatic	can	produce	as	much	as	30%	in	
discards	of	Annex	III;	
• spiny	lobster	in	Balearic	islands	40%
Static	fishing	gear	– Set	nets
- Reduced sorting costs
- longer-lasting fishing gear (net)
- Considerably reduced amount of discards (both total 
discard and Annex III species)
- Non-significant reduction of main species catches
SPECIES SELECTION – Modified trammelnet
TRAMMEL	NET	– testing	“guarding	net”
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Ø tested	2	configurations	(SE20,	SE30)	
against	control	(STN)
Ø Target	species:	Caramote prawn
Ø Problem:	by-catch	mortality	due	to	
predation	by	scavengers;	damage	to	
fishing	gear
• In	purse	seine	targeting	small	pelagics,	the	problem	
are	catches	of	undersize	sardine	or	anchovy	or	low	
value	sp (bogue,	horse	mackerel)
• discards	can	be	reduced	to	less	than	2%	by	a	
combination	of	early	detection,	avoidance,	selection	
and	post-capture	release.
Purse	seine
Purse seine: 
1. Pre-catch selection: echosounder, sonar, skipper experience
2. Post-catch selection and release, comparing ‘early slipping’ techniques
• Standard technique practiced by Algarve PS fishers vs. modified 
techniques
• Modified technique with weighted floats
3. Survival of escapes
Standard slipping procedure. The catch is densely crowded inside 
the net and a combination of the weight of the catch on the net and 
wave action forces the floatline underwater, to a depth of <1 m, 
allowing some of the catch on the surface to spill out of the net
< 1 m gape opening
2 m gape opening
SPECIES / SIZE SELECTION – Pre-catch selection
http://minouw-project.eu/paulos-story/
Modified slipping procedure with 
increasingly large weights allow for higher 
escape rates of sardine
• Bottom	trawling,	which	is	perhaps	the	
most	problematic	fishing	gear:
• bottom	trawling	on	continental	shelves	
lead	to	mixed	fisheries	that	are	the	
predominant	mode	of	exploitation	of	
demersal	resources	in	S	Eu waters.	
• These	fisheries	are	high	risk	/	high	
impact.	
• The	traditional	place	of	selection	has	
been	the	codend,	which	is	the	part	of	
the	trawl	that	has	received	largest	
research	effort	and	is	the	focus	of	
legislation.	
• However,	the	codend may	not	be	the	
best	place	for	selection,	especially	
when	we	consider	the	limits	to	
selectivity	as	shown	by	experimental	
studies.	
Bottom	trawl
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Square mesh (SM40) has contributed 
significantly to improve selectivity in Med. 
OTB, particularly for roundfish, although 
far from sufficient for certain species (eg
hake)
SIZE SELECTION – LIMITS TO CODEND SELECTIVITY
Codend SM40	
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• Due	to	the	limits	of	improvement	of	
codend selectivity,	we	tried	other	
options	related	to	the	modifications	in	
the	body	of	the	net
• The	project	has	worked	on	a	number	
of	Bycatch	Reduction	Devices,	among	
which,	testing	new	designs	of	sorting	
grids	within	the	body	of	the	trawl	to	
increase	selectivity.	
• The	idea	is	not	new	and	widely	used	in	
N	Eu fisheries,	but	in	S	Eu fisheries	this	
technology	is	insufficiently	considered.	
Bottom	trawl
TRAWL	– testing	new	designs	of	sorting	grids
SPECIES SELECTION – SORTING GRIDS
proportion	retention	indiv.	<	MCRS
http://minouw-project.eu/fisheries-exchange-norway/
SPECIES / SIZE SELECTION – PLAYING WITH LIGHTS
• Lights	on	headrope of	trawl	to	test	effect	on	unwanted	catches	of	
fish	in	deepwater crustacean	fishery
• Two	different	configurations:	“bulbs”	and	“neon	stripe”
• Started	June	2016
• Preliminary	results	suggest:
– reduced	overall	discards
– no	significant	difference	in	discards	or	catches	of	Annex	III	sp
– increased	commercial	by-catch
TRAWL	– testing	artificial	light	stimuli
Reduced	sorting	costs	and	increased	commercial	fraction	(bulbs)
SIZE SELECTION – PLAYING WITH TRAWL EXTENSION
• Testing T90	extension piece to	reduce	
bycatch of	juveniles	of	target	species
• Provisional	results show	that L50	
increases significantly for hake and	red	
mullets (although SR	incr.	as	well)
T90	before	cod-end
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• L50	in	line	with	MLS	for	hake	(20	cm	TL)
• Undersize	hake	66%	à 34%	of	catch
• Inexpensive	solution
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Geographical	Information	Systems	for	Avoidance
• All	these	technological	solutions	help	reduce	
the	problem	of	bycatch	of	unwanted	sizes,	
• but	unwanted	catches	may	still	be	significant	
in	certain	areas	at	certain	times	of	the	year.
• It	is	logically	better	to	avoid	encountering	
unwanted	potential	catch	in	the	first	time.	
• To	this	end,	we	are	working	to	prepare	a	
system	that	could	deliver	maps	“in	almost	
real	time”	[week	scale]	of	potential	
unwanted	catches
Improving identification of  potential high-discard areas
Statistical	model	:	
GAMs
Environmental	conditions:	Satellite	
environmental		data
SST in oC Spatial	effort	from	
AIS/VMS	fine	scale
Voluntary fisher uploads data 
Bayesian statistics
hi-res	(1	km)	near-real	time	
maps	of	potential	discards
Trawl	Discard	<	MLS	(observers)
Habitat	maps
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http://www.minouw-project.eu
Thank you!
